3./- 3-1. 3i 



Gas generator compsns. (I) are based on a cellulose acetate ( II ) as 



n oxidn. and 
component 
metal oxide (V) . 
at most 36% 
(VII) contg. N 



unoxidised material which giv^Bfc gas of the required com 
a perchld^ate as oxidant (IH^Piich are mixed to give a 
(IV). In cotopsn. (IA). (IV) is then mixed with 5-40 (wt 

Compsns. (IBIKand (IC). on which (IV) is mixed witJVUB) 
bitetrazole-metaT^iydrate (VI) or (IC) a noh-meta^rlc cpd. 

^PrSf.^IAf con^a?S^t26% (II) and 45-87* jJtrfl). (Ill) is KC104 . pr«f. 
with a particle size of 3^300 mum. (II) cprrtains a plasticiser. pret . 
triacetin or dimethyl phtha^e . (V) ap^(Vl) have a particle size of at 
most 30 mum. (V) is CuO, Mn02 >R^203^nd/or NiO. 

USE - (I) are useful for inflates airbags in cars. 

ADVANTAGE - (I) are free f rom^NaHcr^md generate no significant amts . of 
They generate a large amt/of gas ais^low combustion temps., so that the 



CO. 



tch smaller thOTkusual and smaller containers 



a cellulos^acetate acting as a 



amt . of coolant needed is 
can be used. 
Dwg.0/1 

Abstract (Equivalent^ US 54S2579 A 

A gas generator composition, comprising: 
deoxidized agenl^/Xhat generates a predetermined composi'blon of gas upon 
being oxidizectra perchlorate acting as an oxidizing agent\the mixture of 
the ceJlulosi^acetate and the perchlorate being the major infea^edient of the 
gas generator composition; and a metal oxide acting as a combustion 
temperature controller, the metal oxide being more than 5% 
not mo^e than 40% by weight of the gas generator composition 
Dwg. 1/1 
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Azide free gas generating compsn. with easily filterable prods. - conlg. 

aminotetrazole > strontium nitrate and silicon dioxide, useful for 

inflating automobile and aircraft occupant restraint bags 
Patent Assignee: AUTOMOTIVE SYSTEMS LAB INC (AUTO-N) ; AUTO SYST LAS INC 

(AUTO-N); AUTOMOTIVE SYSTEMS (AUTO-N) 
Inventor: POOLE D R 
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Designated States (Regional) 
EP 482852 Bl 

Designated States (Regional) 
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Abstract (Basic) : US 5035757 A 

A pyrotechnic gas generating mixt 
aircraft safety — — 

Th" — 

ep 



Abstract (Basic) : US 5035757 A 

A pyrotechnic gas generating mixt. useful for inflating automobile or 
aircraft safety crash bags., forming combustion filterable slag-particles, 
rhe mixt. comprises at least one of (a) a fuel selected from the azoic 
spds. tr.iazole, aminotetrazole, tetrazole, bitetrazole and metal salts; (b) 



an O-contg. oxldiser cpd. sel ecte d 
lanthanide and ammonium nitrid^^or 
earth metal chlorates or pero.^s; 
selected from alkaline earth metal 
oxalates; (d) an amt. of a low temp 



from alkali metal, alkaline earth metal, 
perchlorates ; alkali ra^zl or alkaline 
(c) a high temp, slag^^ming material 
oxides, hydroxides, carbonates and 
slag forming material sufficient to 



combustion particles into easily filterable 



cause coalescence of the solid 

slac or clinkers during combustion, but not so much as to form a viscous 
liS Selected from Si02. B203. V20S; alkali metal silicates, borates and 
carbonates, naturally occurring clays or talcs. . ^ + 

ADVANTAGE - The compsns . give greater gas yields than prior materials 
aud much more readily filterable solid prods, to produce a cheaper, smaller 
and simpler inflation system. (7pp Dwg.No.O/0) 
Abstract (Equivalent): EP 482852 B . 

A non-azide pyrotechnic, slag-forming gas generating mixture uselul for 
inflating an automobile or aircraft safety crash bag. said pyrotechnic 
mixture comprising at least one material in each of the following 
categories: a. a fuel selected from aminotetrazole , tetrazole, bitetrazole 
and metal salts of these compounds and triazole compounds and metal 
of triazole compounds: b. an oxygen-containing oxidiser compound 

metal, alkaline earth metal, lanthanide and ammonium nitrates 
and alkali metal and alkaline earth metal chlorates and 
peroxides; and either c high temperature slag-forming material selected 
from alkaline earth metal oxides, hydroxides, carbonates, oxalates, 
peroxides, nitrates, chlorates and perchlorates and alkaline earth metal 
sa.lts of tetrazoles. bitetrazoles and triazoles; and d. a low-temperature 
slag forming material selected from silicon dioxide, boric oxide, vanadium 
pentoxide. naturally occurring clays and talcs, alkali metal silicates, 
boraxes, carbonates, nitrates, perchlorates and chlorates, and alkali metal 
salts of tetrazoles, bitetrazoles and triazoles: or e. a high-temperature 
slag forming material selected from transition metal oxides, hydroxides 
carbonates, oxalates, peroxides, nitrates, chlorates and perchlorates: and 
f a low temperature slag forming material which is silicon dioxide: where 
the amount of (d) or (f) is sufficient to induce a coherent mass or slag to 
form but not enough to make a low viscosity liquid, it being understood 
that a single material may serve for more than one of the said categories. 
Dwg. 0/0 
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A passive two-stage passenger-side inflator (.10) is disposed in 



a module 
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1 



(54) [JS9J<7>=&f*] 7vF£^£&^#X?g±iiafi£«J 
(57) (gft] 

b. 7U'*U£JP;cD58ffi«. aSSRS^. ^©K 



(2) 



a. MJ7VWMt£«jis«fctf MJ7'/-JMfc^#i<o& 

h- 9 "7- ^ «fc £ tl €» 0>&Rlgri> 6 & -5 X h 7 V— 
S£ji>Sft*f3M>e.Stfn<&i8i 6 K 

^^Aoffigsxtfjassss^sftsss. x«t 
a> s ft •ass^e s«ns & x&mmsm. 

h ^ .y— H 'J 7*/—)VOT)V1l 'J ±S&Rga> , => 

^ ;U d7 A* <=> ft <5 t¥d> <S> £ & *V5 <6iS<& X 7 </JBBZ^ia 

A-frh7 '/-JURE* MJ 7 >/-)KD7)\<l3 'J ± 

a^«m7»^ft-5»^-axtt^n«±»^«62sns 

[»*JS3] tejR^WK<kfi , IRC<S5iawX7d7'®Sc«I 

sa<. 7^*u±a^«. -7>^=ho3«k«. 30 
ks. ^^smai^asfti^efts^essins— 

[38*^6] «»*t5-7S-/T-h7 , /-;i'-C. 
S7l««22->-«36Sa%T*'3. g^Wgffcffl&tfSfiiS 

[S8*rg7] ttfiRtf»a©x 7 y»«ftR*«5-7 S 



*M?4-2 6 5 2 9 2 



Ji^A^T. •5-W«J5t>«^ 2~ftl0fift?ST£*i8**B 

[J8*JB8] JS«A?5-7 5y7 1 V5-/-;U"C. *«>* 
K7><*J22~tt36aa«-C£0, K**WKfl:JH*<ailk*- 

^Btfcl&itT^etBETy^xtfAT. -S-OifiSE^ft 8~f*» 

T. ^cDSKTWft 2-*5j20SS9ST«*W*JH lSESSco 

[18**1 i] m 2~mo&m%<nmm-r;w&Tzs- 

ft 8~^40Sa%<OSST^SE-r«5-7S 7^ h^^- 
jUAig/i^^.fcLT^fflL. ft 2~nioaa%roas? 

5=- ? a a<g jr -g- w sjft: w t. m & <D 7. <7 vm&Lmvt. owcft 
t Lrft%?zsax& i o&fS.®! 

[18*31123 &&3:fkAfiSii.gi&<0lZ*><nX 1 7r& 

(a) ^22~^36Sa«ro5-7 5/'7 : -h7 , /-;U. 

(b) ^38~* ! l62Sa?Sro^ex f-D^A. RL« 

(c) 2~*«I18Sa%W-Kft:^3R 

(a) ft22-*<}36SS% 0)5-7 5 J x h 7 */— 

(b) ^38~^62SS%WS«SE7. hD>5 L ^A. &L< 

(c) ft 2-^18SS%K)tt± 

(a) ft22~ft36Sa%W5-7S /fh7'/- ^. 

(b) ft38~^62^a%03«HS7. ho>7=-CA. 

(c) *«] 2~ftl8Ma%OT^BK 
rojl^tt^-g-^T o c £ t-ro«5£^ 

(a) ft22~^30£g%<05-7= /-^ ^. 

(b) ftlO~^40Sa?«OTiEftS. 

(c) ftao-^soSfiesOTfflS^h'JOA. ac< 

(d) ft 2~ft2Ofia%0D-&ffcl£3fi 
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(3) 

3 

(a) r322~*}36Sa%C05-7 S^f h ;k . 

(b) #) 8-^6238% <7)«[gX I- A. 

(c) *) 0~*H228*<Ba?g-*-MJ9A; &tf 

(d) « 2~«i8SfixrorKfkS* 

[3**1117] SSS^SattSUSBOTfcaox-?^ 

(a) tij22-^36Sfi9S055-7 3 /t-Kt'/-^. 

(b) ffjso-sjsosa^OTW&^Mj^A. 
(d) m 2~^2oms%<75-SftsiR 

s£f£. #X8£l&5£}rcS-3T. 

(a) **322~* ! )36Sfi%W5-75 / fh? 1 /-^, 

(b) ftSO-ftSOga^Offig^MJ^A. 

(c) #j s-rjaoaaJsoTKKft^y^y^A. 

(d) « 2-&2om.m%<D-m<t&% 

[M*JB19] i^sSSiftftjSSSgcofci&OTX?^ i» 
Sttt. #Xfg±fi/5S4rCi&oT. 

(a) «20~*5j342S%<r)l,2.4-hUyV-;U-5- 

(b) *H0~f*j78a«9S<3a|gX hO^f^A, 

(c) #J 2-W20SS?8O5-K<t«5R 

[l89l<a3?*8ftSt9!] 
[0 0 0 1] 

immJcOmmftZfl SS§±(over-the-roa 
d) <73&#j<DSflfSj^*£E (occupant restraint device 
s)£B56£tt*fc*CO#Xj?£*&/£ftKBt-*fcOTT& JO 

[0 0 0 2] 

ntl>5. 82S#X (inflating gases) (OSftCOC^T 
ItML^gXfit&ZfZlt). ?l«E<£ffl£nT^S#Xfg£ 
JW<0«j SiSS« 7 V K . # iZ T r- 'J -5 A 7 >' H ICS"? < 
fc(0T*5. -C0£?/«tii&O± MJ ?A7v K-#X 

^(slag) sifc'.S "5"J>*— (cl inkers)""*? SO. Ctl 

',f&% !Coia*n. Jtfcftrilfrfttfxcft 

-5. ^X*e!g<75gfi<lfrffifflT-5ii&. 

ft f*J^*5 (occupant restraint bag) CDS!S<7)5g<7)«fc o\Z 

[0 0 0 3] L;!»l,fcri<6. HSCth'J^ATvKX 
K(unf ired azides) ntgaftSttifto/;*!:*^ 



»8»W4-26S292 

A" 

tfl#«SSB(uofire<WKation devices) icastl* 

JK//x»£sin±. 7->*KjRy/xs^jw«i:ot,«tt»a<o 

[0 0 0 4] #7vFJ£#XfS±Si!*£H>*«i:ei::tffc 

r-tss^w^sati. 7vH^//xa±s!jrojssisa 

A<t§»WC(g^ OT. »7*>' H*«k 0 N »J ^A7->* 
0ifA.5^h'J^A7->*H/Ufka-X7 

^s»±sio54s^s«(i 969CU776* f)t*sa«. & 

»<0#75; H^X5yS»»^05jKS«SiaS«1818 , C (33 
04* F)-C£*. ZZiZ. #7->*FJ&#X«£Si];S>€>£j£ 

JS. fiSHigSTigftTSO. ^Xgt^eJtaLT^aiT 
«.<757S«SI8-<?ft<&. MAtt. gSth'JWIi 891^-^ 

siau «^^-r-'j^Aa*!juoot:-cjg»r-5. 

[0 0 0 5] ftV>J8i8S£&tfi«^#Xra3C*3<ATii3 
T. #X^«$tl5diC/«cO. £<0#Xg±JW7>< 

^SfCT&ictA^Ti^fc. #s?2tt£;tfxtt®3g<os 

tt, t?C77 fcTU-*- (aspirator) 2r3ECI£H*tttC 

*r<oRhoiziJx%±m*:min-rzt. * 

[0 0 0 6] ±f2W|SJS.««*^^lC«fcoTSR$n 
->'r-*^^X%i?Fi€:ffl7n-r'5 ; fccD-C«0. &#<D)&i%± 

SSffltSCi^tt. C037w;U^-!i^X*(5<i:A, 
iff^ai-ttt*. 7Xt:U—^— ^(aspirated system)"? 
^>e>^ (pumping) ^fiif?t^:.5. fe^T^<f:. Cfl 

X r - A* y y^!g -> X5^ Ad^ 6 

[0 0 0 7] *^^W*SCBIilLfc«ifea^<i:LT« 
esiA'.i, ftWffffjB 0-055-547 =S^d< "SSIS: 

/SOf h7 '/-;Kfc^#ico7;u* 'J Xti7JU* u ±sg£ 
JK«. &l5gftH1cn£H^^-h'J^ A. aifiS^h'J'? 

a. mi%mt> [ )oi±z.it7)i>fi<j±m&!%&&m£im 
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(K3r) £LT5S. fc^fciiSASfc^^r**)*-** 

m \Z L ft 7 T -f A- S< 7 * ffiitftS:* lffl-^t> <3 *BB* L, 

•[0 0 0 8] 8JWH#8«B 0-055-904 "7 

[0 0 0 9] K-fyttfMS 2-004-620 52. ffiSEA* 
"J £AXfS5Hg# 'J "5 AOTi^^Sfk^Sffi^ L/TUffc 

[0 0 10] *B1#3fm3.947.300 ^^ifflS. 

(Propel I aoOtfX" ttHffl«ft«*©«(l:«"C 20 

.«X««C<t.«" ( 2 ffl62-63ff&C^ 4ffl67~68ff) t» 

[o o i i] xmnstta*. 376. 002 -st^ias. *f* 

(Fe l 0 l )£>€gf8£UinL,T^-5. £SlE{fc&«#:£>3X 
^■T«t^ r* 'J 01±TV HSUfb^ h 'J ^AC^AS 50 

6 NaNj + FejOi — 3 Ma ; 0 +2 Fe + 9 Hi 
Xte 4KaNj+Fe:0j — 2 NasO + Fe + FeO + 6 Ni 
b 'J -5-n^€.*IC7S-r«tolC FeOigJS 

T^tltf) -SftaJRtKfSbT^-h'J^AvUy-h 
£3-fi2L. xaSEftTJUS^^AiSfSLT^h'JCA 
S/'J-Sr— h£±5£T-5. 

Na=0 + 2 FeO — 2 NaFeO.- (US (MP) = 1347 1C ) 
Ma = 0 + SiO: — NasSiOj ( = 1088 12 ) 40 
X'<* 2Na:0 + Si0:— Na.SiO. ( «.£ = 1018 *C 
) 

Ma:0 + ALjOi — 2 NaAlO; ( Si.£ = 1650 *C ) 

[0 0 12] *gI*#ftSJ4.931.112 qmmm. €f* 
7;W*'J±S^«» *;W->^A. 7. ^✓rfiXIJA 5(7 



(4) 



.5 



»Bf4-2 6 5 2 9 2 



'J ?A£m*#fc-t*-v:^^ MJ7'/n>(NT0) Sffiffl 

Ct^tS/SK fisjAtf, HMfiR|2«0--3OT«BxSiaS 
tt-}tfSi-£<D NTOifflK^ ho>5="^A*>6J'<£'3. <5iS 

T0£5H&# 'J CA<7Dig&«I*f<lfflr-55' U-A05f&j£& 
«. «fci&ST«#T£o££:f-HJOA7>*£/j5U ft 

d<±fiSUftH. -3 T£ 

is§Tiz£^ <=> nTv^TkKffc&ttSi: u?a 

[0 0 1 3] 

[0014] sfc. 

jfctfT.^^S'] (occupant restraint gas generants) itt 

[0 0 1 5] Hfre^R^S^^ffiS^^SSSJC 
SiaT3>Hg2j«:§fil*<0££#J3K (occupant restraint) 

^AT'ii^w Olf-f XSt^^X r-**g'Mmininiz 

ed) L/iitn^'i^tr^ C<7)g6tJ«:^-r«.fix>S^ 

[0016] jsiRflt^5£«jroaia4*t$«:acs-r5fcAtc. 

JSSijlS, ^X£fi)c. Tt/XSS, ^U-yS^B??$ 

[0017] 4t^^J=*3v>TSi. .^cogWfc^a^^ 
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[0 0 18] JRSftSga<B#X2g£J8W*8#£#;L-5 

[0 0 19] 1.2.4- MJ7V-JU-5- *>X!«-rho 
-1.2.4- HJ7'/— C*ie>0D{b£-#!tf>& 

fh7'/- JKbitetrazole) &tf Cft 6CD{fc&Sjco&jS 
[0 0 2 0] cn^<7){t^«lO*.5a<7)^JS^ 

teXJVi"} A T?*->'y&. Xba>?-0 
A. AU^AStf. CtlCi-Si-fcU^AOTa^^SIJC 

CJf^A, -^MJtfA, #'J-}A)te. iS&KioT 
COT. '>&<<*:*>gS#«JJ::tt, fi&X^SfciScl&H.i:^ 

[0021] &{tmt'>x<rJ±f*i<Dm&o)±Tjumii 

7^#U±£Rtfi:U?ACD*8g:B<0?&<t:ttiK 
[0 0 2 2] «jgX7^Jgfi2«JS iLTfflftlTi«JS 

#s LTMissxatni o as h«.**#t -Burnt 

"7 y * •> A &L<*£ffc-7 •> ? A fiSIKlPr C L 
T##iZft&& (2800*0 A IC7£<b<£> 

fflffiT. hn>^'?AC73 c fco^gfta'J'ri. 



<S) »W 3 I t 4- 2 6 5 2 9 2 

[0 0 2 3] «m£LTc&&«8. «Atf5-75/?h 

[0 0 2 4] f^-^A. yjl.3=OA. a^-t'JC7A 

[0 0 2 5] <&&x7trMSiv>n£LTm&T29in 
10 a. *s«5iasx(4^-n < fco<gv>iM.^*WT$jJ». xa. 

£j«T*t><BT*5. -gffc3£3fc<SiOj). gfcSSSKBiO 
3), j5SftA±->-^A(Y,0 s ), 3£g:*- MJ^AWa.-Si 
Oi) . ^g*7 U <?A (KjSi0 3 ). b 'J ?A(Na ; C 

Oi). S^iJ* 'J ^A(K:C0 5 ) 0«fc-5fcffc£&«fiiS 

[0026] sfkaijxttisfttt. -*-o«ss* cgasn 

-a? '/-;K7D-7- K 'J ^ A£fi&&4>f;:88^ h «j oaiz 

[0 0 2 7] ha^^^A^SfkWiiSiax^y 
^B£«lS03S^{c!g5it3||S£fiajiro±pC, S8#Xttg 

fctCiO. K3RSt.<SJ!l*X<t|Sl«IC?B5^jK.^ (2430 
*C) «rWr-5SfkX hP>5=-r>A(Sr0) tf±i&.TZ>. IS 

50 lzm&^V7S. Cf a (ground sand) 

£TCD£<COJg*§Tr. ».^7iU500~1700 , CCOt>W7i^U 

mitx ho>f L -5'A2MJC-sft:siR$a^-a-€. 

«1580'CcDe.^*Wr-5^SSX hn^'JACSrSiO 

SrO + SiOi — SrSiOj 

[0 0 2 8] gfcX hn>^^A«l^«l(--g!ffc^3R<i: 
SlSlT. SJET. ^lSOOmgSi-r^^SX hn>f 

^A^^figr-s. 

SrO + C0 2 — SrCOj 

40 [002 9] dttsrosfScD^-n^nwas (^5?) »i 

[0 0 3 0] ^iax^^JBBjtftiSODSI^IJiejgH^S^ 
T^4. (Sigj^Cresidue) rtftfC-»n«, 

50 Ci;-Cii75:^. 
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(6) 

[0 0 3 11 ±£TS&fBUfc<fc-3K. 2j5^^D*H£(p 

yrotechnic) T, 7>7 ?£B6Z~r* (slag forming), ii 
X38£iiae£3J(gas generating mixture) tt. &<D#jSO> 

-a. h 'J TV-iHt&ftiSitf I- 'J 7'/-JHfc&ft«)i 
K7'/— JKbitetrazole) is «fc tfC*l«3 S ft 

b. 7;ua '.»&«. 7;u*u±s&«. 7>^-K. 7 

c. 7ju*j 'j±s^.«x«a»^«ro^ffc^. *u{fc 

StfiilSsSSg Sri* XBfh7 , /-)l'. A'-ff 

SB. Xti7)U*'J^«roSiJ«. KSS. 5H 

gig. &gSRifi£;&tf£S!tiSSri>£ftSS?. X8fS7 20 

y\'-r x f* h «J 7>/-)V<r>7)\>ti u 

&.««;J><=>fc-5#. XSia^roe^JC^^Ti (natural 
ly occurring) «±SU:^;Ui'^e«:aS¥^6Stf ft* 

tO 0 3 2] USE!. cftSO&SW&S&aXiE&L 

6 nt s i$ 6 s ssn 5 — ax si-e ±/S i €> «62 ^ 
«xsi*iui±a* •=> «e£ $ ft % ©r* t t> <fc ^. 

[0 0 3 3] S5£Hi5-7 5 /-f h7 , /-Jl'€;o^l>T 40 
a>^ATSKA^38~#j62S2%T$>0. SiScO^ 

[0 0 3 4] -rCOT^fcOK:. JRff&tttSiiSWX^yjgfiS 
<n t $ <n g W §S ftW * ? £8 St * 'J ^ ^ "C* S ^>*J 40- 



ftM?4-2 6 5 2 9 2 



0. -S-<0«a7i<(s!j 2~< 

[0 0 3 5] HSroatttit 5-7Syf h57-Mt 
-€-<Oiflatt>=j22~«36Sft%r»0. -eotscoK 
#$*SfkJW^5BK± K 'J ? A 30~*J50aS 

T. -5-<0iflKA<S) 8~«30S«96T»O. ®S«3X7^ 

[0 0 3 6] $ O^*&o-ti-ii. 5-7= /f h 

^'/-Jl'W/jUfAIS^ 2~#j30SS%O>a£T-& 
-5-or)-S5^75<JRlEfi:LTfPfl3U (SSt^) . — St* 
d<igigOX7^Jfcl«aS<hbTf£fflU #J 8-*)40Sg 
%<Di8g-C??2Et* 55-7 5 / ? h 7'/- )W#S£:*K#£: 
LTf^fflU. ft 2~*510SS%roS!gT??«ErStt±rtt 

66ga%<Oigg-C?¥aE-to5HgEX ha A*<g!jR-& 
[0 0 3 7] 

5-7 5 7 7 1 h7'/-;K5AT) . SHKX h D >f-5A5y 
^Kft^jR (->'J7J) (SS%) "C 

fflaUt. : 33.1X 5AT . 58.9X lS7hn>f l >A. 
&L< 8» v'J/7 (Hi-si \ 233) . ^tl€»Of&5SS9£^ 

>-SJ^h-5 1 (torch) TiSflSS-fr^t CI 5. d<D^U 

7Hita«<Mu. SJfett-e. a*f?a«« (wen ( 

orned) 0-> U ^^i^A^ofc. 

[0 0 3 8] 2 
SAT . 58157. hn>^A;&UX> h7-f htt±©S& 
«3S*Offifi£(Sg%) TWHLfc. : 33.155 5AT . 58. 

[0039] leases] 3 

5AT . 5BgX hD>5 i ^Aa^SJ{tai5R<Og&«jS:^:<0 
m^JS (S§%) TISLt. : 33.1XSAT . 58.9X 
7.r-D>5 L ^A, Si; 8% KftWSR (BjOj) . Cri6ff) 

[0 0 4 0] H3S0*1 4 
SAT . EBIS:hMJOA, SftftR^-KftS* <->'J 
73) <7D?l#«J«:^:WffiB£(a*%) Ta»L,7t. : 26. 7S 

5AT . 39.3S {8S7-h'J^A, 29. 335 SS{fcft(Fe : 0j ) 
&L< 4.7% -ffifk^Sf. fcfflLfcSSft&te:*-* fc!3 • U 
•yH(Maj)ico Red)516 ^-f(Dark). ~Kfr:S5R{*Hi-s 
il 233Tfe-7fe. cnb«»**St3:7U>HU JESS 
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»ET/X-^aflSSS(Parr conbusttoo boo b)«f»"CiS& 

[0 0 4 1] 3S3S#13 
5AT . B!K-*-h'J?A, r-a>^?A, RCJCrgE 

{fc&jR0>r13-«!lS:;*:cO«fi£ (2fi%) TSBSL/i. : 3 
3.0* 5AT . 10.0% 49.0% fffg^Kd 

>f^A. Rtf 8.0% -KftSUICHi-sil 233). Cft6 

«uy Ma^aKSSfcu a^afcossawsso*:. c 

0)i&6£#KOi8fiSaKii lOOOpsi C*5'«*T 0.70 -f >■?■/ 

H2& 1/2-f >^-CO^-ro4'T*<I16.000Sg^> K(pou 
nds force) TEE*8s2S2U OH® tC«J-3T^A2)<0*K± 

r * £ * lew® £x#* v/- isfkT 1 * >sita'jTasi 

[0 0 4 2] £&0iJ6 
5AT . 5BS?± H U ^A. M^^i/fA, &tf-&ffc 
SStroS^S^aSc (Sfi9S) TaSSLfc. : 29.6 



(7) »Bfl 3 P4-2 6 5 2 9 2 

A 12 

% SAT . 40. 4% SBHWf'J^A. 25.5% KSTy*xi> 
A. Stf4.S% -KfkSift. Ctl'iC01»5j5*esC7'U> 
KU EEJSBgJBLT^U-y hSSiSUfc. 7 , D/r>-g 
. SRI — •?TjlS«$-e->iiC5. :^U7MJ4*W> 

[0 0 4 3] 

[0044] nmw8 

1.2.4- ^ iJ7'/-^-5- *>(T0), 5W^^hD>7 1 ^ 
A. £tf-g{fcJ§#OT?g^«j£:J:<75ffi52 (SfiSS) TH 
Sl/fc. : 27.6% TO, 64.4% IBS^hOf^A. &L< 
8.0% -gEffcg3S(Hi-sil 233). Cft^cDl&jfe^fciC:/ 
U>KU EE&BiM LT^ls? h&SljsLtt. 7dA> 
-KSfl — 9--c ft tZ*,. COD^U v Hirte 

[0 0 4 5] SI «±I2OfgSSWC:feft®S*<7>B«}-0) 

[0 0 4 6] 
[gc 1 ] * 1 



(8) 



»W¥4-2 6 5 2 9 2 



13 









MX**:/**** 


X9?Zfi& («3t> 


V 


SIOs 




ad 


JrO 


X 






aw 


*0 
SrCOj 


X 


5r<K03}x 
BiOj 




B1O3 


&COj 


4. 


X*KQ> 

'SiQi 




NtMO) (30-50) 


Hn5iOj 
H4tCOi 
KiFcOi 

FeO 


J,* 


JATC23-W) 
KiNQi 


SfCN0(s)j<W3) 




HtiStO] 

*o 

SrStOs 


«. 


KfCOj 






NmCO| 
llOi 


7. 








MfO 


i. 


SO* 




CMC) 


ZtO 
SrCOj 



[0 0 4 7] *^^0D5?KL^Sg#ISSa^L/i.^. =.n 

# 7£ l > t> (O £ 3? £ *l -5 ^£ "C £ 2> . 
[0 0 4 8] 
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